HAGE: 1 PHRINT DATE: 051184

FAILURE MODES EFFECTS ANALYSIS (FMEA) = CRITICAL HARDWARE
NUMBER: 03-1-0408.X

SUBSYSTEM NAME: MAIN PROPULSION

REVISION: 1 511754
FART MAME PART NUMEBER
VENDOR RAME VENDOR NUMBER
LAU . DISCONNECT, LC2, 17 INCH MC284-0385-0551 (ORS HALF)

LAY . DISCONNECT, LO2, 17 INCH MC284-0388-0552 {ET HALF)

PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
DISCONMECT, LO2 FEED, 17 INCH, ORBITER & ET HALF, [P[H}

QUANTITY OF LIKE ITEMS: 1
ONE

FUNCTION:

ET/OABITER FEED LINE DISCONNECT PAOVIDES LO2 PROPELLANT TC THE MPS AND A
MEANS OF LOADING AND DETANKING THE ET. EACH DISCGNNECT HALF CONTAINS A
PNEUMATICALLY ACTUATED FLAPFER CLOSURE DEVICE WHICH REMAINS IN TS LAST
ACTUATED POSITION (BISTABLE}. THE YALYES ARE CLOSED AFTER MECOQ TO
PREVENT PROPULSIVE VENTING LEADING TO ET/AORBITER REGONTAGT, TILEDOOR
DAMAGE DUE T EXPOSURE TCOH PROPELLANTS, LOSS CF HELIUM SUPPLY DURING
MANIFOLD REPAESSURIZATION (RTLS/TAL ABORAT CAITICAL), AND EYSTEM
CONTAMINATION DURING ENTRY, DURING UMBILICAL SEPARATION, THE VALVE
SYETEM 13 DESIGNED TO MECHANIGALLY CLOSE BOTH THE ORBITER AND ET
DISCONMECT FLAPPERS IF LINARLE TO CL OSE THEM PNEUMATICALLY (FOST MECO).
RECUNDANT OPEN AND CLOSE (TWO EACH) VALVE FOSITION SWITCHES ARE
LOCATED ON THE ORBITER HALF OF THE DISCONNECT. THE FLAPPER DRIVE .
MECHANISM iS DESIGNED T ALLOW RELIEF OF FRGPELLANTS TRAPPED BETWEEN
THE FLAPPERS AFTER DISCONNECT CLOSURE.

A PHEUMATICALLY ACTUATED LATCH MECHANISM IS PROVIDED TG PREVENT THE
VALVE FLAFPPERS FROM CLOSING DURING FLOW CONDITIONS. THE LATCH IS .
BISTABLE AND IS CONTROLLED BY A SEFARATE PWEUMATIC ACTUATOR ASSEMBLY
WITH AEDUNDANT LOCK AND UNLOCK (FWO EACH} POSITION SWITCHES. LATCGH
MECHANISM INCORPORATES A TOCGGLE PIVOT WHICH ALLOWS FLAPPER CLOSURE
DURING BACK UF MECHANICAL SEPAFATION WITH LATCH IN LOCKED POSITION. SEE
LATCH FMEA/CIL 0454 FOR ADDITIONAL INFORMATION.
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SHUTTLE CRITICAL ITEMS LIST = GREITER

SUBSYSTEM :MAIN FRODPULSIGON FMEA NO:{3-1 -gd408 -7 REV:02,/13/
ASSEMBLY ! CRIT. FUNC:
B/N RI tMC2H4-0389~-YXXX SRIT. HDW:

ORB HALF @551
ET HALF 0552

P/H VENDOR: VEHICLE 19z 1d3 L
QUANTITY ;1 EFFECTIVITY: X b1
1ONE PHASE(S) 1 PL L ¥ oo B 3

PREFARED BAY:
DES J E OSLUNE
RET, L H FINEDERG
OE E M GUTIERREZ
ITEM: _
DISCONNECT, 102 FRED (WITE LATCH) 17 INCH, ORBITER & ET HALF. (PDL)
FUNCTI0N ' -

ET/ORBITER FEED LINE DISCONNECT PROVIDES LO2 DPRODPELLANT TQ THE MPES AND
MEANS OF LOADING AND DETANKING THE ET. EACH DISCONNECT HALF CONTAINS :
PHEUMATICALLY ACTUATED FLAPPER CLOSURE DEVICE WHICH REMATNG Iv ITS Las]
ACTUATED PCSITIQN (BISTABLE). THE VALVES ARE CLOSED AFTER MECO TO
PREVENT PROPULSIVE VENTING LEADING TQ BT/CRBITER RECONTACT, TILE/DOJCR
DAMAGE DUE TO EXPOSURE TO PROPELLANTS, LOSS OF EELIUM SUPELY CURING
‘MANIFOLD REPRESSURIZATION (RTLS/TAL ABORT CRITICAL)}, AND S¥STEM
CONTAMINATION DURING ENTRY. DURING DMBILICAL SEPARATION, THE VALVE
SYSTEM IS DESIGNED TC MECHANICALLY CLOSE BOTH TIHE QRBITER AND ET
DISCONNECT PLAPFERS IF UNABLE TO CLOSE THEM PNEUMATICALLY (PCST MECO).
REDUMDANT OPEN AND CLOSE ('TWO EACH) VALVE POSITION SWITCHES ARE LOCATES
QN THE ORBITER HALF OF THE DISCONNECT. THE FLAPFER DRIVE MECHANISM IS

DESIGNED TC ALLOW RELIEF OF PROPELLANTS TRAPPED BETWEEN THE FLAFPERS
AFTER DISCONNECT CLQOSURE,

A PNEUMATICALLY ACTUATED LATCH MECHANISM TS FROVIDED TCO PREVENT THE VAT
FLAPPERS FROM CLOSING DURTNG FLOW CONDITIONS. THE LATCH IS BISTABLE AN
IS CONTROLLED BY A SEPARATE PNEUMATIC ACTUATOR ASSEMHLY WITH REDUNDANT
LOCK AND UNIOCK (TWO EACH) POSITION SWITCEES. LATCH MECHANISM
INCCRPORATES A TOGGLE PIVOT WHICH ALLOWS FLAPBER CLOSURE DURING BACK TP
MECHANICAL SEPAWATION WITH LATCH IN LOCKED POSITION. SEE LATCH FMEA/CI
0454 FOR ADDITIONAL INFORMATION.

FAILURE WODE :
FAILS TO REMATN CLOSEID (OREITER AND/OR ET FLAPPERE)
POLLOWING ORBITER/ET FHBILICLL SEFARATION

CAUSE(S)
PIECE PART STRUCTURAL PAILURE
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SHUTTLE CRITICAL ITEMS LIST - GRBITER

SUBSYSTEM :MAIN PROPULSICN FMEA NO1063~1 =-0408 -7 REV:02,/1%/88
EFFECT(5): ON

{A)SUBSYSTEM [B)}INTERFACES (CIMISSION (D)CGREW/WENICLE:

{A,B)

CASE I = ORBITER FLAPPER FATLE TO REMAIN CLOSED FOLLOWING GRBITER/ET
UMBILTCAT, SEPARATION. RESULTS IN PQSSIBELE TILE AND DOCR
DAMAGE AT THE UMBILICAL AREMA DUE TO CRYQ EXPOSURE. FOR RTLS
AND TAL ARCETS, RESIDUAL LO2 WILL ENTER THE AFT COMPARTMENT
CAUSING POSSIBLE AFT COMPARTMENT OVERPRESSURIZATION AND
FIRE/EXPLOSTION HAZARD. ALSO RESULTS IN LoSS OF HELIUM SUPPLY
DORING MANIFTOLD REPRESS CAUSING LOS2 OF AFT COMPARTMENT PURGE
(RTLS AND TAL ABORT CRITICAL).

ZASE II = ET FLAPFER FAILS TU REMAIN CLOSED FOLLOWING ORBITER/ET
UMBILICAL SEPARATION. RESULTS IN POSSIELE TILE AND DOCOR
DAMAGE AT THE UMBILICAL ARE: DIUE TO CRYD EXPOSURE AND
ARBITER/ET RECONTACT DUE TC PROPULSIVE VENTING FOLLOWING ET
STRUCTURAL SEPARATION. ALSO MAY RESULT IN ET IMPACT OQUTSIDE
ALLOWABLE FOOTPRINT.

(C.D)POSSIBLE LOSS OF CREW/VEHICLE/LIFE/FROFERTY.

DISPOSITIGN & RATIOMALE:
{AJCESIGN {B)TEST {C)INSPECTION {D)FAILURE HISTORY {E) QPERATIONAL USE:

(A} DESIEN
CHCE THE FLAPPERS HAVE BREEN CLOSED, THE FOLLOWER ARM TCRSION BARS AND
S2YSTEM INTERMNAL PRESSURE ERUVIDE THE FORCE HECESSARY TO MAINTAIN THE
FLAPPERS IN THE CLQSED PFOSITION.

DESTGN FACTGRS QF SAFETY FOR INTERNAL PRESSURE ARE 1.3 PROOF, 1.5 BURST
FCR THE DISCONNECT. THE QREITER FLAPPERS EAVE A MINIMUM USEFUL LIFE OF
3500 CYLLES WHICH IS EQUIVALENT TO 100 ORBITER MISSIONZ. THE ET FLAPPERS
BAVE A MINIMOM LIFE OF 150 CYQLES WHICH IS EQUIVALENT TO ONE ORBITER
MISsSIoN. STRUCTURAL ANALYEIS INDICATES POSITIVE MARGINS OF SAFETY FOR
ALL, CONDITIONS OF VALVE OFPERATION; FRACTURE/FATIGUE ANALYSTS SHOW THAT
ALL CRITICATL PARTS ARE SATISTACTORY FOGR FOUR TIMES EXFECTED LIFE (ET -
ONE MISSIOH, ORBITER - 100 MISSIUNS).

THE DISCOKNECT VALVE CONSISTS OF COMPONENTS MANUFACTURED FROM 2024~-T651
AL ALIGY (FLAPPER ASSEMBLY), IMCCOWEL 7182 (ARM FOLLOWER) AND A2E6 CERES
{ARM DRIVE ASSEMBELY)}. THE VALVE HOUSING IS MANUFACTURED FROM 2219 AL
ALLOoY. THE FLAPPER FILEX SEAL IS MADE OF INCONEL 718 WITH A TEFLON
COATING, AND THE SEAL SEAT I3 MADE OF A28&8 CRES.
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SHUTTLE CRITICAL ITEMS LIST - GREITER

SUBSYSTEM :MAIN FROPULSIGN FMER NO:Q03=1 =-0D408 -7 REVi02/19

{8) TEsST
ATP {ACTUATOR)
PROOF: AMBIENT, 12735 PSIG
QPERATIONAL (TWO CYCLES): AMBIENT: 400, 740, 780 PSIG

RESPONSE TIME (OPENING/CLOSING): ROGM AMBIENT/-100 DEG F
RESPONSE TIME AT 400, 700 AND 780 PS-

LEAFAGE: EXTERNAL AND INTERNAL, AMBIENT AND CRYO

ATP - ET/QRBITER MATED DISCOMMECT ASSEMBLY
FLAFFER ANGLE: ET 4.5 +/- 0.25 DEG, ORB 3.0 +/- 0.2% DEG
TIP Luaﬁ: ET 55 LB MINIMUM, ORE 40 LB MINIMUM

POSITION SWITCH VERIFICATION: LATCH IN LOCKED FOSTITION. ﬁGThTIDH FRg
FLAPPER POSITION OF REST ON DOWNSTRIKE HIURFACE TO FLAPPER POSITICH
WHERE OFEN INDICATOR LIGHT TURNS ON MUST BE 4 DEG, MINIMUOM.

FROOF: AMBIENT, 127% BSIG, ACTUATOR
286 PSIG FOR OREITER CLOSURE DEVICE
58 PSIG FOR ET CLOSURE DEVICE

OQFERATIONAL CYCLE: CRYC, -300 DEG F, ACTOATOR PRESSURE 740 PSIG FOR 8
CYCLES AND 4350 PSIG FOR 5 CYCLES

AMBIENT, Hae AT 400 PSIG (1 CYCLE) AND 740 PSIG (5
CYCLES} -

CLEANLINESS VERIFICATICN: MOISTURE FREE AND CLEANED TQ LEVEL 400A OF
MA Q110=-301

LEAKAGE: EXTERNAL

VALVE: LN2/AMBIENT TEMES: 5D SCIMS OF GHE AT 10 PsIG,
SCIMS OF GHE AT 50 PSIG: LATCH SHAFT SEAL, 20 SCIMS
GEE; 150 SCIMS OF GN2 AT 185 PSIG; LATCH SHAFT SEAL
80 SCIMS QF ¢N2

VALVE ACTUATCOR:

CRYC (BODY TEMP AT -300 DEG F, ACTUATOR &A™ -200

0 DEG F)/AMBIENT TEMPS: 100 SCIMS OF GHE AT 740 F3l

03-1- 1421



SHUTTLE CRITICAL ITEMS LIST = QREITER

SUBSYSTEM :MAIN PROPULEION FMEA MO:03-1 -0408 =7 REV:02/15/58

INTERNAL
VALVE: AMBIENT TEMPS: 1990 TQ 24000 SCIMS OF GHE AT 1 TO
13 P3IG; 2500 SCIMS OF GN2 AT 200 PSIG
LN2 TEMP3: 2500 3CIMS OF GHE AT 60 PSIG; 2500
SCIMS OF GH2Z AT 200 PSIG
VALVE ACTUATOR: '
CRYC (BODY TEMFP AT -390 DEG F, ACTU&TDR AT =200 72
0 DEG F)/AMBIENT TEHPS‘ 100 SCIMS OF GHE AT 740 PSIG

RELIEF QPERATION: =300 DEG F, CRACEIHGXRISEAT FRESSURE, 0.1=5 PSID (ET
ONLY)

ELECTRICAL CHARACTERISTICS (INSULATION RESISTANCE AND ?ELTAEE ERDP}, AND
DIZLECTRIC STRENGTH

FLOW LINER = RGUHDHESS VERIFICATION (FREE END EIGHT POINTS MEASUREMENT)
CERTIFICATICN

COMFONENT QUALIFICATION (INCLUDES TESTING FROM PREVIOQUS CUONFIGURATION
- - = WITHOUT LATCH)

4

SALT FOG

VIBRATION = THEEE AXES:
SINUSOIDAL: 5 TQ a5 HIZ AT 0.33 &, ZERCO TO PEAR

BANDOM: 20 TO 2,000 EZ 5.7 G PM3 POR X-AXTS, S.2 G RMES TOR ¥
AND Z=-AXTS, NO FLOW (LN2), FLAPPERS CPEN, LATCH
ENGAGED

THE DISCONNECT IS5 CHILLED WITH LN2Z AND STABILIZED AT
=300 DEG F. 19 PSIG DISCONNECT, 740 PSIG ACTUATOR.
THESE CONDITICNS ARE MAINTAINED THROUGHOUT SINUSOIDAL
AND RANDOM VIBRATION. ACTUATOR VENTED DURING LAST TWO
MINUTEES OF VIBRATION.

THERMAL CYCLE: =X00 TO 150 DEG F, 3 CYCLES

CPERATING LIFE: AMBIENT, T40 BS5IG HE FOR A TOTAL OF 2,400 CYCLES FOR
QRBITER AND 104 CYCLES FOR ET.
K THE RELIEF MECHANISM WAS CYCLEDR DURING ET
VALVE. CYCLING,

CRYO, 740 PSIG HE, =400 DEG F FOR A TOTAL QF 1000
CYCLES FOR ORBITER AND 50 <YCLES FOR THE ET.
THE RELIEF MECHANTISM WAS CYCLED DURINZ ET
VALVE CYCLING.

ELECTRICAL CHARACTERISTICS (INSULATION RESISTANCE AND VOLTAGE DROP)
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SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM :MAIN PROPULSION FMEA NQ:03-1 -0408 =7 REVIDZ 15,/

LEARKAGE: EXTERNAL AND INTERNAL, AMBIENT AND CRYD

ENGAGE - DISENGAGE:! ENGCAGE FORCE = 1,000 LBS MAX, DISENGAGE
FORCE = 6,000 LBS MAX

BURST TEST: PNEUMATIC ACTUATOR, 1700 PSIGC HYDROSTATIC PRESSURE FOR
i MINUTES

TYPE I AND TYPE II MATED (OPEN POSITION) 450 PSIG HYDROSTA
PRESSURE POR 2 MINUTES

TYPE I AND TYPE II DEMATED {CLOSED PUSITION) 130 PSID TO
TYPE I, &8 PSID TQ TYPE II FOR 2 MINUTES

CMBILICAL SEPARATION TEST: (WITHOUT LATCH)

THE DISCONNECT WAS INSTALLED IN THE UMBILICAL ASSEMBLY QURING THE
SEPARATION TEST FROGRAM. THE UMBILICAL ASSEMBLY WAS SUBJECTED TO
PANDOM VIBRATION TESTS (4.4 HOURS PER AXIS) WHILE FILLFD WITH LNz,
THE DISCONNECT WAS ALS0O SUBJECTED TO UMBILICAL HETRACT TESTS AT EOTH
NOMINAL CONDITIONS AND SIMULATED HYDRAULIC RETRACT ACTUATOR FAILURES,

UMBILICAL SEPARATION TEST: (WITH LATCH)

FLAPPER FNEUMATICS/LATCH PNEUMATICS/PYROS /RETRACTOR EYDRAULIGCS

(1) PNEUMATIC CLOSURE (NORMAL] = 4 CYCOLEg
(2} MECHANIGAL CLOSURE (BACKOZFR) = 5 CYCLES

BCTH PERFCRMED AT AMBIENT, LN2 AND LE2 CONDITIONS.

FLOW LINER WATER FLOW TESTS:

DESIGN FILOW TO 19,600 GPM
ALLOWABLE DELTR P IS 1¢ PSID AT THE LINER

TO DETERMINE THE STABILITY OF THE FLOW LINFR. THE FLOW TUBE HAD NO
PERMANENT DAMAGE AFTER BEING SUBTECTED TO WATER FLOWS UP TO 20,000 GP
(TEST TIME OF 2 MINUTES / & RONS MINIMUM)} . AFTER VERIFYING
PERFORMANCE AT 20,000 GPM, THE UNIT WAS SUBIECTED 9 22,700 GPM TO
VERITY DESIGN MARGIN (NO PERMANENT DAMAGE} .
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SHUTTLE CRITICAL ITEMS LIST - QRBITER

SUBSYSTEM :MAIN PROPULSIGN FMEA NO:03-1 -04038 =7 BEV:02/13/88

FLAPPER ANGLE STABILITY MARGIN WATER TLoW TESTS:

FOURTEEW (14) EXPLORATORY TEST SERIES (FLOW 4,000 TQ 20,800 GPM)
E.T. FLAPPER SETTING VARYING FROM 1.6 TO 5.8 DEQ.
ORE. FLAPPER SETTING VARYINGC FROM 0.3 TOD 5.4 DEG.

CERTIFICATION TESET RUN AT WORST CASE PRODUCTION SETTING (FLOW RANGE
TO 109% POWER LEVEL).

FRCOQF TEST SERIES =~ MAXIMUM TLOW 22,700 GPM, AT ANGLES BELOW MINIMIM
FLIGHT SETTINGS )

FRODUCTION ANGLE SETTINGS
E.T. 4.5 +/- 0.25 DEG
GRB, 3.0 +/= 0.25 DEG

FLAFPER TIF LOAD MARGIN WATER FLOW TEST:

EICHT (8} EXPLORATORY TEST SERIES (FLOW RANGE TO 109% POWER LEVEL)

FLOW 4,000 T 20,600 GPM

CEEITER: 3.0 /= 0.1 DEs FOR SEVEN SERIES, 4.1 +/= 0.1 FOR ONE SERIZS
TIP LOAD RANGE: Z0 TO 6Z LBS

ET: 3.95 +/~- 0.1 DEG
TIP LOAD RBANGE: 23 TJ 61 LB3

RECUMMENDED TIP LOAD:

ORBITER: 40 LBS MINIMUM
ET: 55 LBS MINIMUM

LATCH WATER TLOW TESTS:

TWENTY=FQUR {24} EXPLORATORY TEST SERIES (FLOW 4,000 TQ 22,100 GPM)

CERTIFICATICN TEST RUN AT MINIMUM FRDDUCTIGH SETTING (FLOW RANGE
TGO 109% POWER LEVEL).

TR TEST SERIES IN FILL DIRECTION (FLOW 4,000 To &§,400 GEM), LAICH
PNEUMATIC. PRES3URE VENTED (BISTRBILLITY)

FROOF TEST - 23,200 GPM
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SUBSYSTEM :MAIN PROPULSION

SHUTTLE CRITICAL ITEMS LIST - ORBITER

TMEA NO:02-1 -0408 =7 REV:02,/ 1t

IATCH CRYQ FLOW TESTS:

SIXTEEN (15) TESTS WITH LN2/102 (FLOWS VARY FROM ONE ENGINE AT 65%

THREE AT

105%):

DISCONNECT FLAPFER STADILITY/LOADS

CAVITATION

FRICTION PRESSURE LOSS

ENGINE CUTOFF SENSOR RESPONSE

STERDY STATE TEST:
ENGAGED.

IN2 (45X AND 109% OF RATED POUWER LEVEL] .,
104% AND 109% QF RATE POWER LEVEL) .

L

Loz (100%, LATCH

ENGAGED AND NOT ENGAGED.

TERMINAL DRAIN:

(SATURATED LO2) (&5% AND 109%) LATCH ENGAGED

HOT ENGACED.

(MRSD

V41AYD.Q10

V41AYG. 130

V4lAY0.231
YV41laY0. 2640
V41lBBC.QB0
W41BIO.240
V41B00.280
T41BOO.320
W41B00.330
Y41BU0.370
V41BV0.020
V41BY0.430
T41FUN. 040
T41FUN.D&L
T41QAL.090
T4IQAT..100
SO00HCD. 400
S500090,4990

() INSPECTION

102 EXTERNAL LEAX TEST {(I%)

102 DECAY TEST (EVERY FLT)

HELIUM SIGNATURE TEST (EVERY FLT)

Loz SHAFT SEAL LEAK CHECK (IS}

LO2 SEAT LEARAGE TEST (EVERY FLT)

ORB/ET DISC RESPONSE TIME {POST FLT DATA ANALYSIS)
DISCONNECT FLAFFER ANGLE VERIFICATION (EVERY FLT)
DISCONNECT INSFECTION AND TIF LOAD VERIF (EVERY FLT)
MPS COMPONENT CAVITY INSPECTION (EVERY FLI)

CRB/ET DISC_FREPARATION FOR GPF ROLLOUT (EVERY FLT}
MPS ORB/ET DISC CLEANING (EVERY FLT)

ORB/ET UMBILTCAL DISC AND SEAL INSPECTION (EVERY FLT}
OPENING TORQUE BEFORE MATING (EVERY PLT)

ET 17% TIP LOAD/FLAPEER ANGLE INSPECTION (EVERY FLT)
LO2/LH2 17" DISCONNECT INSPECTION (EVERY FLT)

LO2/LH2 17" DISCONNECT CLEANING (EVERY FLT)

VERM™ ET/ORB DISC POSITIONS (PRIOR TQ MATING) (EVERY FLT
PDL RESPONSE TIME (MATED) (EVERY FLT)

RECEIVING INSPECTION
RAW MATERIALS ARE VERIFIED RY INSPECTION POR MATERIAL AND FROUCESS

CERTIFICATION.
VERIFIED (MIL-STD-10%).
RECEIVED MATERIALS ARF RETAINED FOR VERIFICATION.

ALL MACHINED ITEMS ARE DIMENSICKALLY INSPECTED AND
CHEMICAL/MECHANTCAL PRGPERTIES AND RECURDS
BODY PORGING IS

ULTRASQONICALLY AND DYE PENETRANT INSPECTED.



SHUTTLE {RITICAL. JITEMS LIST -~ QRBITER

SUBSYSTEM :MAIN PRCPULIION FMEA NQ:Q3-1 =0408 =7 REV:02/18/83

CONTAMIMATION CONTROL
CLEANLINESS LEVEL TO 400A VIA FREON FLUSH AND SAMPLE VERIFIED. ALL SEAL
GROOVES ARE INSPECTED FOR CLEANLINESS AND EVIDENCE OF DAMAGE.

ASSEMBLY /INSTALLATION

THREADED IMSERTS AND CRITICAL DIMENSIONS VERIFIED BY INSPECTION. SEALING
SURFACES ARE VISUALLY INSPECTED FOR DEFECTS. REPATRED AND REWORKED ITEMS
ARE DIMENSIONALLY CHECKED. LOG OF CLEAN ROOM VERIFIED. ALL ENGINEERING-
DEFTINED FEATURES AND SURFACE FINISHRES AND TORQUE REQUIREMENTE ARE
COMPLETELY INSFECTED AND VERIFIED.

THE PFRIMARY IRTERFACE SEAL IS CHECKRED FOR ID, OO0 AND ROUBLNESS., ALL
RIMENZIONS DETINELR IW DRAWING ARE VERIFIED BY INSPECTICH.

CRITICAL PROCESSES
HEAT TREATMENT AND PART PASSIVATION ARE VERIFIED BY INSPECTION.

NUN-DESTRUCTIVE EVALUATION
PARTS ARE RADIQGRAPMICALLY AND DYE PENETRANT INSPECTED AS IMFOSED BY
ENGINEERING IN THE ORAWING REQUIRFMENTS.

TESTING
ATP AND TEST MEASUREMENT EQUIPMENT CALIBRATION VERIFIED BY INSPECTION,

HANOLING/PACKAGING
PACKAGING FQR SHIPMENT VERTFIED BY IHSPECTIDH.

(D) FAILURE HISTORY
EEVERAL INTERMAL 1EAXK ATP FATILORES HAVE OCCURRIED WHIDTH WERE SLIGHTLY OVER
SPECIFICATION LIMITS OF 1000 SCIM AT LOW DRESSURE (REFERENCE CARS AG936,
AGEEB, AB3I52, AND AB1730). THE UNITS WERE MADE ACCEPTARLE BY INCREASTING

THE ACCEPTAELE PROCUREMENT SPECIFLCATION LEAKAGE RATE TO 2,000 SCIM
MAXTMUM .

CURING THE ATP OF AN LOo2 ORBITER DISCONNECT THE FLAPPER FXHTBITED
EXCESSIVE LEARAGE AT LOW PRESSURE CRYC COWNDITICHS [REFERENCE cAR ADI444).
LERKACE WAS 2,093 32CIM, MAX ALIOWABLE 1,000 3CIM., LEARAGE AT ALL RIGH
PRESSURE CONDITIONS WERE WITHIN SPECIFICATION REQUIREMENTS. TNIT WAS
ACCEFTED BY WAIYER SINCE LEAFAGE AT THE LOW PRESSURE COMDITION IS
CONZIDERED ACCEPTAMLE.

IMPROPERLY INSTALLED SEAL DISCS ON FOUR DIFPERENT FLAPPERS CAUSED AN
EXCESSIVE INTERNAL LEAKAGE LURING ATP (REFERENCE CAR'S AB8349, AC1997,

AcC484) AND ADQ131) THE ASSEMELY TIXTURE HAS BEEN MODIFIED TO INSURE
CENTERING OF THE SEAT, DISC OURING SHRINEK RING INSTALIATTION.

(E) OPERATIONAL USE
HCQ CREW ACTION WILL BE TAKEN.
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